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ABSTRACT 


IVES 

Phe  objectives  of  this  test  were  (l)  to  determine  the  effect”^ 
of  shaping  the  explosive  charge  of  the  modified  radiological  bomb, 
E83  type,  on  the  dispersion  of  compressed  pellets  of  radioactive 
tantalum  dust,  and  (2)  to  assess  the  radiation  fieldB  produced^ 


RESULTS 

sT 


Four  sectional  Rtf  munitions  were  functioned,o»s20  Hay  1952. 


onsZ 


C>  Readings  were  taken  of  the  gamma-radiation  intensity  produced 
by  the  four  munitions,  and  area  coverage  waB  tabulated,  for  various 
radiation-intensity  levels. "v 

There  were  no  appreciable  disintegrating  effects  of  weather 
upon  the  pellets . 


L 


Variations  in  structure  and  shape  of/the  explosive  charge  of  J 
the  four  modified  E83  munitions  tested/produced  no  variations  in 
agent  dispersion  patterns  which  may  be  considered  significant. 

RECOMMENDATION 

Future  tests  should  be  designed  to  give  an  estimate  of  the 
variance  in  the  dispersion  pattern  of  any  one  modification  of  the 
type  munition  being  tested. 
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AUTHORITY 

This  test  was  authorized  by: 

Letter,  CMLRE-CR(T),  29  February  1952,  subject:  Request  for 
Dugway  Provine  Ground  Tests; 

Test  Directive,  CMLRE-O,  10  March  1952,  subject:  Development 
Test,  Bomb  Radioloeical ,  750f,  283; 

Project  4-98-05-004:  Testine  of  Rtf  Agents,  DPO;  and 
Project  4-98-05-00?:  Testing  of  Rtf  Aerial  Munitions,  DPG. 

OBJECTIVES 

The  objectives  of  this  test  were  (l)  to  determine  the  effect 
of  shaping  the  explosive  charge  of  the  modified  radiological  bomb, 
E83  type,  on  the  dispersion  of  compressed  pellets  of  radioactive 
tantalum  dust,  and  (2)  to  assess  the  radiation  fields  produced. 

MATERIALS  AMD  METHODS 

MATERIALS 

Target 

This  test  was  conducted  on  Target  H,  which  has  monitoring 
stations  staked  at  intervals  of  50  yards  in  a  rectangular  array. 
Four  grids,  each  approximately  1000  yards  on  a  side,  were  set 
aside  for  the  four  munitions.  The  ordinate  of  each  grid  was 
designated  with  the  letter  of  the  munition  at  its  center  and 
sequential  odd  numbers,  ^j,e.  .  I?1®  abscissa  of 
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eaoh  of  th*  grid*  »»»  alto  l*tt*red  and  numbered  with  sequential 
odd  number*  (l.e.,  fl,  Z3 ,  etc.,  for  the  Baker  munition  grid). 

For  example,  the  coordinate*  of  one  point  on  th*  Baker  grid  would 
be  Z15,  B23,  The  location*  of  the  grid*  and  the  label*  of  the 
coordinate*  on  eaoh  grid  are  illustrated  in  figure*  1  und  2.  At 
the  center  of  each  grid,  the  munition  was  supported  at  a  height 
of  50  feet  by  a  60-foot  gibbet  (fig.  3). 

Figure  4  show*  the  circuit  for  firing  the  munition*. 


\ 


Cl to  C2  -  25  yord. 
X- Munition  Locution 


fig.  l.-Grid  Complex 
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The  agent  vw  o  caponed  of  approximately  75  p*r  cent  tan  talus 
duat,  1*00  mesh,  and  25  p*r  cent  flna  copper  wire  to  provide  effective 
binding.  The  mixture  wa*  compressed  with  a  preaaure  of  125*000 
pounds  per  square  inch  into  cylindrical  pellets*  Each  pellet  had 
a  disaster  of  5/l6  inch  and  a  height  of  $/l6  inch. 

The  pellets  were  plaeed  in  aluainua  tubes  at  the  Chealeal  and 
Radiological  Laboratories  and  shipped  to  Oak  Ridge,  Tennessee,  where 
the  Bate rial  was  irradiated  for  a  tins  calculated  to  produce  an 
activation  level  of  three  to  five  curies  per  pound.  The  tubes  were 
shipped  to  Dugway  Proving  around  in  lead-lined  iron  containers. 


Munitions 

The  four  auniticns  tested  were  seotions  of  the  modified  E83 
radiological  bonb.  This  HW  munition  has  a  container  designed  to 
hold  a  high-explosive  charge  with  12  compartments  arranged  around 
the  charge  to  hold  the  active  agent  (Fig*  5)*  In  this  munition  a 
shaped-charge  effect  is  obtained  by  12  jets,  copper-lined  wedge- 
type  cavities  on  the  perimeter  of  the  explosive  charge.  The  agent 
compartments  are  separated  from  the  burster  by  steel  plates  called 
•pusher  plates.*  The  shaped  charge  is  designed  to  increase  the 
velocity  of  the  shock  wave  through  a  predetermined  path*  Thus  the 
shock  wave  dislodges  the  compartment  partition  member  and  ruptures 
the  bomb  container*  This  4etibn  freed  the  pusher  plates  between 


the  charge  and  the  agent  and  allows  the  immediately  succeeding 
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shock  wore  to  disperse  the  agent  without  preaeture  disintegra- 
tion  of  the  pelleta.  Such  die integration  would  alter  the 
balliatio  propertiea  of  the  pelloto,  reaulting  in  a  concentration 
of  agent  around  the  burst  point.  Thue,  the  shaped-charge  de¬ 
sign  produces  a  sore  unifora  distribution  of  agent  orer  the 
entire  target  area. 


^OMflDENXlAl 


fig.  5 .-Modified  S83  Badiological  Boab 
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The  four  sectional  munitions,  previously  filled  with  explo¬ 
sives  at  Picatinny  Arsenal,  Dover,  Sew  Jersey,  arrired  at  Dugway 
Pr owing  Ground  by  plane  on  13  Say  1952.  Though  these  munitions 
were  different  in  internal  design,  each  had  the  sane  external 
diameter  of  16  inches  and  a  weight  of  approximately  300  pounds. 
For  all  the  sectional  nunitions,  the  ifint  compartments  were 
closed  with  face  plateB  which  were  bolted  over  the  end  of  the 
munition. 

The  internal  characteristics  of  the  munitions  are  summarized 
in  Table  1.  Photographs  of  the  munitions  are  shown  in  Figures  6 
through  10. 


Fig.  6. -The  component  parts  of  the  munition.  In  the  foreground 
is  the  face  plate,  behind  that  is  the  charge  cover,  then  the  muni¬ 
tion.  The  plug  and  the  initiator,  Ip^ba  are  on  the  right.  The  hook 
on  the  left  is  used  for  hois  tiz&  the'^nii^tioa,  (In  this  photograph, 
and  in  Figures  7-10.  there  are  no  agent  pellets  in  the  munition.) 
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TABLE  It  Munition  Characteristics 


ABIE  BAKER  CHARLIE  .  BOG 


Dimensions : 


CD 

16  in 

16  in 

16  in 

16  in 

Height 

7  in 

6  in 

6  in 

6  in 

Initiator 

System: 

Tetryl 

Pellet 

Jet  Initiator:  Detonator  fires  into 
a  cone-shaped  void 

Diameter 

l'i  in 

Ilf  in 

Iff  in 

1?  in 

Booster: 

Tetrytol 

Tetrytol 

Tetrytol 

Tetrytol 

UD 

4  in 

3f  in 

34-  in 

3i  in 

ID 

Cross-sectional 

2  in 

If  in 

1?  in 

l|  in 

Area 

9.42  in2 

7.85  in2 

7.85  in2 

7.85  in2 

Height 

5-5/8  in 

4-15/16  in 

4— 15/16  in 

4-15/16  in 

Volume 

53.0  In? 

38.8  in? 

38.8  in? 

38.8  in? 

Weight 

3.10  lbs 

2.27  lbe 

2.27  lbe 

2.27  lbs 

Wave  Former: 

A1 

Cu  ’ 

Cu 

Cu 

(X) 

5-15/16  in 

in 

4fc  in 

4i  in 

ID 

4-1/8  in 

3-97l6  in 

3-9/16  in 

3-9/16  in 

Burster: 

TNT 

TNT 

TNT 

TNT 

Cross-sectional 

Area 

75.48  in2 

82.20  in2 

89.36  in2 

82.20  in2 

Height 

6  in 

5  in 

5  in. 

5  in0 

Volume 

453  in? 

411  in? 

447  in? 

411  in? 

Weight 

25.7  lbs 

23,3  lbs 

25.3  lbe 

23.3  lbs 

Jets : 

28° 

14° 

None 

14° 

Pusher  Plate: 

4130  HT 

4130  HT 

4130  HT 

i:4130  Steel 

Steel 

Steel 

Steel 

Plastic 

Thickness 

$  in 

&  in 

i  in 

$  in 

Agent: 

Ta-182 

Ta-182 

Ta-182 

.  Ta-182 

Cross-sectional 

Area 

72.6  in2 

67.8  in2 

67.8  in2 

67.8  in2 

Height 

Volume 

6-2/4  in 

454  in? 

5|  in 

373  in? 

5 i  in 

373  in? 

5i  in 

373  in? 

Weight 

96.0  lbs 

76.8  lbs 

76.8  lbs 

76.8  lbe 

Ratio  of  Weights 
of  Agent  to 
Explosive : 

3.34 

3.00 

2.78 

3.00 

-lg.  9. -Munition  Baker.  Munition  Dog  looked  exactly  like  Baker 
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Fig.  10 .-Munition  Charlie . 


Vehicles 


Transporting  and  fuzing  procedures  (see  below)  required 
the  use  of  the  following  vehicles:  a  heavy-duty  flatcar- type 
trailer,  or  lowboy,  equipped  with  a  lead  brick  shield  (Fig.  11); 
and  a  2^-ton  truck  equipped  with  a  lead  shield  to  protect  the 
driver  from  excessive  radiation,  and  a  square  compartment  lined 
with  lead  bricks  to  surround  the  munitions  (Figs.  12  and  13). 


The  MX-5  and  the  Tl-E  radiation  meters  were  used  in  the 
field.  In  the  laboratory,  the  Berkeley-2000  scaler  was  used 
in  conjunction  with  the  Ifuclear  gelger  tube.  A  Gram-atic 
balance  was  used  for  wel^it  determination. 


fiQHriDEMHfli 


Pig.  11. -The  lowboy  with  lead-lined  shield.  Hote  how  the  truck 
has  backed  into  position  for  the  fuzing  operation. 


Pig,  l?,-fiear  of  the  munition  truck.  The  lead  shield  is  toward 
the  front  of  the  truck,  between  the  cab  and  the  munition.  In 
this  picture  the  initiator  tube  is  being  lowered  from  the  lowboy 
by  a  long-handled  tool.  In  the  extreme  foreground  the  top  of  the 
shield  on  the  lowboy  may  be  seen. 


Fig.  13 .-Munition  on  the  truck  bed  surrounded  by  lead  bricks. 


Protective  Equipment 

At  all  times  personnel  wore  film  badges,  as  well  as  self- 
and  nonself-reading  dosimeters.  Rtf  protective  clothing  was 
worn  whenever  there  was  a  possibility  of  direct  contact  with 
radioactive  materials. 

METHODS 

Filling  Operations 

Figures  14  through  17  illustrate  the  operations  accomplished 
with  remote-control  handling  tools  in  the  filling  cell  at  the  Rtf 
slab  area.  Each  munition  had  twelve  agent  compartments,  two  of 
which  were  filled  at  a  time.  Each  tube  of  agent  contained  about 
1.6  pounds  of  pellets.  Five  tubes  were  required  to  fill  each 

CONFIDEKnAV 


Fig.  14. -Filling  operation.  The  (l)  mechanical  hand  picks  (2)  a 
pellet  tube  from  (3)  the  lead-lined  container,  and  places  it  between 
the  clamps  on  (4)  the  hydraulic  cap-puller.  (The  operation  on  the 
left  is  at  a  different  stage  from  the  one  on  the  right.) 


Fig.  15. -The  prongs  on  the  cap-puller  fit  under  the  cap,  and  the 
oap  is  pulled  out  as  the  tube  is  drawn  down  into  (5)  a  hot  vaseline 
ba‘h- 
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fig.  l6.-The  hand  lifts  the  tube  from  the  vaseline  and  pours  out 
the  excess  liquid,  then  dumps  the  pellets  from  the  tube  into  (6) 
the  munition  through  (?)  the  funnel. 


fig.  17 .-The  emptied  tube  is  discarded  into  (8)  a  hot-trash  barrel. 
As  each  compartment  in  the  munition  is  filled,  the  spout  of  the 
funnel  is  lifted  and  the  munition  is  rotated  by  (9)  a  revolving 
table,  bringing  the  next  compartment  under  tile  funnel. 
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compartment  of  Monition  Able,  and  four  were  required  for  each 
compartment  of  the  other  munition*.  After  a  munition  had  boon 
filled,  its  face  plate  was  replaced  and  the  munition  put  into  a 
shielded  enclosure  until  its  transportation  to  the  test  site. 


Pellet  Measurements 

During  the  filling  operations,  a  number  of  pellets  were 
selected  from  each  sectional  munition.  The  pot  into  which  each 
group  was  placed  was  labeled  A,  B,  C,  or  D  according  to  the 
letter  of  the  respective  munition  from  which  the  pellets  were 
taken. 

Activity  of  these  pellets  was  measured  by  a  Huclear  geiger 
tube  in  conjunction  with  a  Berkeley-2000  scaler.  The  geiger  tube, 
an  end-window  type  (3.5  mg/sq  cm.)  shielded  from  extraneous  radia 
tion  by  a  lead  sheath,  was  operated  at  900  volts.  It  was  located 
on  a  stand  46  1/8  inches  above  the  pellet,  which  was  placed  on  an 
aluminum  planchet  in  an  enclosure  lined  with  lead  bricks.  Before 
the  pellet  was  measured,  it  was  immersed  in  carbon  tetrachloride 
to  remove  the  dust.  The  pellet  was  dried  under  an  infrared  lamp 
while  being  measured  for  activity. 

The  weight  of  each  pellet  was  determined  by  a  Gram-atic 
balance  placed  behind  a  lead-brick  barricade.  The  pellet  was 
placed  directly  on  the  aluminum  foil  covering  the  balance  pan. 
Aluminum  foil  was  used  also  on  the  floor  of  the  balance. 

confidential 
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The  measuring  and  weighing  of  a  pallet  required  fire  to  eight 
minutes  depending  on  the  number  of  measurements  neoeseary.  If  the 
fir at  two  aeaaureaenta  did  not  agree  within  0,4  eeconda  for  20,000 
counta,  a  third  aeaaureaent  waa  aade  and  an  average  of  tha  aea- 
aureaenta  taken. 

Data  on  activity  deteraination  are  given  in  Appendix  7.  The 
method  used  to  convert  coux  a  per  alnute  to  alllicurlea  ia  given 
in  Appendix  71.* 


Transporting  and  Fusing  Operatlone 

Each  monition  waa  tranaported  separately  by  truck  froa  the 
£V  slab  area  to  the  grid.  Inltiatora  for  the  wunitiona  had  been 
wired  previously  into  the  firing  circuit  and  the  connections 
checked.  Personnel  working  behind  the  lead  shield  on  the  lowboy 
placed  the  initiators  into  the  aunitiona.  The  fused  munitions 
were  then  placed  at  the  baae  of  the  60-foot  gibbet  at  the  center 
of  each  grid.  Operations  began  at  1230  hours,  on  19  May.  Sach 
round  trip  required  approximately  three  hours. 


Emplacement  and  Detonation 

The  munitions  were  raised  on  the  gibbets  so  that  the  distance 
between  the  munitions  and  the  ground  was  50  feei.  Emplacement 
operations  began  at  0^40  hours  and  wars  completed  at  0510  hours. 


^This  appendix  is  taken  fro*  data  in  Report  So.  1,  University  of 
Utah,  Dugvay  Project,  Radiological  Research,  Dogway  Proving  Oround, 
Tooele,  Utah.  , 
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on  20  May.  Figure  1  show*  the  location  of  the  munitions  on  the 
grid 3 . 

All  lour  munitions  were  statically  fired  simultaneously  upon 
command  of  the  test  off i car  at  0605  hours  on  20  May,  1952* 

Monitoring  Procedures 

Before  the  test,  each  grid  was  monitored  to  determine  the 
extent  of  radioactivity  remaining  from  previous  tests.  Bach 
time  a  munition  was  loaded  on  the  truck,  a  survey  was  made  of 
the  driver's  cab.  Gamma-intensity  readings  at  this  location 
ranged  between  35  and  40  milliroentgens  per  hour.  After  the 
munitions  were  detonated,  readings  of  radiation  intensity  were 
recorded  for  all  stations  on  each  grid.  Headings  were  taken  at 
the  three-foot  level. 

Determination  of  Weathering  Effect* 

Studies  were  made  of  possible  disintegrating  effects  of 
weather  upon  the  agent .  These  effects  were  determined  visually 
by  photographs  of  pellets  located  on  the  grids.  On  2  June,  21 
days  after  the  test,  the  pellets  were  photographed  for  the  first 
time.  On  10  July,  43  days  after  the  test,  they  were  photographed 
again. 


BB SUITS 


Background  measurements  were  completed  before  the  day  of  the 
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Area  Coverage  (square  yarc^) 

Fig. 10a. -Area  coverage  versus  radiation  intensity,  contour  planimetry  method 
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test,  The  four  sectional  munitions  were  successfully  exploded 
at  0605  hours  on  20  May  1952.  Surrey  of  the  contaminated  target* , 
at  a  helgnt  of  three  feet  ahore  terrain,  was  completed  the  same 
day.  Pellet-actirity  measurements  were  completed  20  June. 

The  apparent  actlrity  in  curies  of  the  agent  contained  in 
each  munition  was  calculated  to  he  as  follows: 


able  421  curies 
Baker  337  curies 


Charlie  337  curies 
Dog  337  curies. 


These  values  were  based  on  an  average  apparent  pellet  spe¬ 
cific  activity  of  9.66  milllcuries  per  gram  (see  DISCUSS IOM) 
and  a  total  weight  of  agent  equal  to  76.8  pounds  in  Munition* 
Baker,  Charlie,  and  Dog,  and  to  96.0  pounds  in  Munition  Able. 

Data  on  the  specific  activity  of  the  pellets  sampled  are 
given  in  Appendix  V, 

Contour  diagrams  (Appendix  IV)  of  the  radiation  field  of 
each  munition  were  prepared  from  the  field  survey  data  tabulated 
in  Appendix  III.  Area  coverage  values  determined  by  planimetry 
of  the  contour  diagrams  (Table  2)  are  plotted  as  intensity  versus 
area  in  figure  18a.  area  coverage  values  calculated  by  counting 
the  number  of  monitoring  stations  having  intensities  equal  to 
or  greater  than  the  given  intensity  (fable  3)  are  plotted  in 


Figure  18b. 
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TABLE  2:  Area  Coverage  in  Thousands  of  Square  Yards  Determined  by 
Contour  Planimetry* 


INTENSITY 

(mr/hr) 


able 


Baker 


Charlie 


.0.8 

1.0 

4 

5 
8 

10 

40 

50 


818.8 

309.8 

110.5 


711.5 

160.0 


745.8 

205.5 

68.8 


737.5 

244.0 


•Tabulated  valuer  indicate  the  area  of  the  target  at  the  listed 
intensity  or  greater , 


TABLE  3:  Number  of  Station®  Heporting  Intensities  Greater  Than  or 
Equal  to  Given  Intensities 


MUNITION 


OF  STATIONS 


0.68 


3.2  6.8  14.7 


Able 

Baker 

Charlie 

Dog 


The  data  in  Table  3  are  corrected  for  unreported  stations  by 
interpolation;  correction  for  excess  activity  of  Munition  Able 
was  made  by  counting  the  stations  having  readings  at  levels  25  per 
cent  higher  than  those  shown  in  the  tables.  The  number  of  monitor 
ing  station1  converted  to  an  equivalent  area  by  considering  the 


measured  Intensity  at  ea 


sentative  of  the 
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Intensity  over  n  surrounding  area  of  2500  square  yards.  Profiles,  or 
patterns  of  agent  dispersion  produced  by  eaeb  munition,  are  plotted  in 
figure  19  from  the  data  tabulated  in  fable  4.  The  procedure  used  in 
obtaining  the  profile  data  is  outlined  in  Appendix  Til.  Data  given  in 
Tables  2  and  4  are  also  corrected  for  th**  excess  setivity  of  Munition 
Able. 


TABLE  4:  Profile  Data  Corrected  for  Munition  fill 


CLASS 

DISTANCE  fROH 
CENTER  (Yards) 

AVERAGE  INTENSITY  (mr/hr) 

_ Munitj 

lOR _ I 

Able* 

Baker 

Charlie 

Dog 

in 

0 

128 

16 

40 

30 

50 

32 

34 

43 

28 

■■ 

71 

32 

19 

23 

63 

108 

14 

16 

15 

10 

5 

152 

9.6 

6.6 

6.2 

8.0 

6 

264 

5.3 

4.2 

5.9 

5.2 

7 

260 

4.0 

2.3 

3.6 

5.1 

8 

307 

3.5 

2.8 

2.7 

4.5 

9 

350 

3.0 

3.0 

4.1 

3.9 

10 

382 

3.9 

2.6 

2.9 

4.8 

11 

413 

3.4 

2.5 

2.5 

2.9 

12 

444 

2.8 

2.0 

2.2 

1.6 

13 

46? 

2.3 

1.5 

2.2 

1.9 

14 

498 

1.7 

1.5 

2.0 

0.94 

15 

520 

1.0 

n  72 

_ : — 

1.8  | 

1.1 

♦The  tabulated  intensities  for  Munition  Able  hare  been  reduced  by 
20  per  cent  to  compensate  for  agent  fill. 


Visual  estimation  of  weathering  effects  on  the  six  pellets  examined 
showed  no  appreciable  changes  in  the  pellets  (figs.  20-23). 
Meteorological  data  are  given  in  Appendix  II. 
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DISCUSSIOI 

METHODS  OF  COMPILIHO  DATA 

The  inprobable  trend,  shewn  by  the  counting  data  (Appendix  7) 
suggests  that  the  pellet  samples  were  not  representative  of  the 
entire  population  of  each  munition.  Since  the  method  of  selection 
of  the  pellet  samples  used  for  radioactive  assay  was  not  known 
because  of  manipulatory  difficulties  encountered  during  munition 
filling  procedures,  an  average  of  all  pellet  apparent  specific 
activities  was  used  as  the  best  estimate  of  the  apparent  specific 
activity  of  the  pellets  in  each  munition.  The  term  "apparent 
activity'*  is  used  as  no  corrections  were  made  for  self -absorption 
in  th'  pellet  material  (Appendix  71), 

The  field  radiation  measurements  of  Able  target  were  corrected 
for  the  excess  activity  of  this  munition  (Tables  2,  3,  and  4),  as 
it  was  dee4  ed  to  compare  the  area  coverage  of  the  munitions  on  the 
basis  of  dispersion  of  equal  amounts  of  radioactivity  by  bach  muni¬ 
tion.  ‘  .  other  differences  in  munitions  are  considered  as  varia¬ 
bles.  It  '4  recognized  that  the  adjustment  for  agent  fill  does 
not  eliminate  the  variable  of  ratio  of  agent  weight  to  explosive 
weight  (Tabl<  1);  however,  this  ratio  was  approximately  the  same 
for  all  the  mitions  except  Munition  Able. 

The  profiles  shown  in  Figure  23  may  be  represented  by  equations 
of  the  form 

Log10  I  •  a*br  +  cr2+dr^  (1) 


9k  p MM 


where  1  la  the  radiation  intensity,  L  the  distance  fro*  the  firing 
point,  and  a,  and  4  ere  constants.  The  constants  estlaated 

for  the  various  munitions  are  given  in  Table  5.  These  constants 
are  applicable  only  in  the  region  containing  the  data  and  should 
not  be  used  to  extrapolate  beyond  this  region. 


TABLE  5:  Parameters  of  Equation  (1)  Determined  by  the  Least- 
Squares  Method 


Munition 

a* 

b* 

c* 

d* 

Able 

2.208 

-0.6915 

0.1014 

-0.005223 

Baker 

1.572  . 

-0.3395 

0.0395? 

-0.002054 

Charlie 

1.860 

-0.4759 

0.05556 

-0.002465 

Dog 

1.775 

-0 .4089 

0.05716 

-0.003318 

♦Estimated  value 


Comparison  of  Figures  18a  and  18b  shows  that  calculation  of 
area  coverage  by  the  method  used  to  compile  the  data  in  Figure  18b 
gives  results  comparable  to  those  obtained  by  planimetry  of  the 
contour  diagrams  (Fig.  18a). 


ANALYSIS  OF  FIELD  DATA 

The  different  methods  of  presenting  the  field  data  were  used 
in  an  attempt  to  picture  the  effect  of  variations  in  the  shapes  of 
the  explosive  charges  of  the  munitions  (Table  l)  on  the  patterns 
of  agent  dispersion. 

Since  only  one  munition  of  each  design  was  functioned  in  this 
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test |  the  variance  In  area  coverage -or  dispersion  pattern  of  any 
one  munition  ie  not  known  and  the  differenoee  illustrated  hy  the 
curves  plotted  in  Figures  18  and  19  cannot  'be  considered  signifi¬ 
cant.  An  additional  functioning  of  any  one  munition  might  hare 
indicated  a  variance  in  field  charactertistica  which,  if  considered 
common  to  all  of  the  munitions,  could  hare  accounted  for  the  differ¬ 
ences  shown  in  dispersion  patterns. 

The  effects  of  variations  in  the  shapes  of  the  explosive 
charges,  for  the  single  trials  of  each  munition  functioned,  are 
shown  in  the  profiles  plotted  in  Figure  19.  The  Blopes  of  these 
curves  are  independent  of  the  total  activity  content  of  each  muni¬ 
tion,  Comparison  of  the  profiles  shows  that  the  greatest  intensity 
near  the  firing  point  is  produced  by  Munition  Able  and  the  greatest 
at  a  distance  of  about  250  yards  by  Munition  Dog.  The  profile  of 
Munition  Charlie,  the  only  munition  tested  which  had  no  jets, 
flattened  out  at  a  point  approximately  350  yards  from  the  firing 
point  and  showed  the  highest  intensities  of  the  four  munitions 
tested  beyond  450  yards  from  the  point  of  explosion.  Although 
repeated  tests  of  munitions  of  identical  design  might  prove  other¬ 
wise,  these  facts  suggest  that  the  absence  of  jets  in  Munition 
Cnarlie  did  not  cause  loss  of  uniformity  in  agent  dispersion. 


COHCLUSIOM 


Variations  in  structure  and  shape  of  the  explosive  charge  of 
the  four  modified  ’A^ltieni  tested  produced  no  variations  in 
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agent  dispersion  patterns  which  nay  he  considered  significant. 

IBaCOHMSiTOATIOM 

Future  teste  should  he  designed  to  giro  an  estimate  of 
the  variance  in  the  dispersion  pattern  of  any  one  modification 
|  of  the  type  munition  being  tested* 
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HEADQUARTERS 

CHEMICAL  CORPS  RESEARCH  AND  ENGINEERING  COMMAND 

arm;  chemical  center,  marxlaid 

CMIRE-G  10  March  1952 

SUBJECT:  Test  Directive,  Development  Test,  Boob  Radiologioal, 
750#,  E83 


TO;  Commanding  Officer 

Dugvay  Proving  Ground 
Tooele,  Utah 


1.  Reference  is  made  to  CMIRE-CR(T) ,  29  February  1952, 
subject:  "Request  for  Dugvay  Proving  Ground  Testa"  with  two 
inclosures,  copy  attached. 

2.  Requirement  for  subject  test  has  been  established  by 
above  referenced  letter. 

3.  JBafitoaundL  ifo£craatlgB»  Original  investigations  on  a 
munition  for  use  in  disseminating  RV  agents  consisted  of  attach¬ 
ing  an  annular  collar  of  radioactive  material  around  a  general 
purpose  bomb.  This  munition  resulted  in  a  doughnut  shaped  dis¬ 
persion  pattern  of  contamination  on  the  ground.  In  order  to 
provide  better  distribution  and  more  ground  coverage,  en  explosive 
munition  employing  the  principles  of  wave  shaping  was  developed. 
This  became  the  E33  radiological  bomb.  Further  modification  of 
the  agent  and  explosive  has  been  accomplished  to  improve  the  con¬ 
tamination  pattern  in  regard  to  uniformity  and  area  coverage. 

4.  Test  Agency r  Site  and  Dates:  Dugvay  Proving  Ground  is 
designated  the  test  agency  responsible  for  subject  test  to  be 
conducted  at  Dugvay  Proving  Ground,  Tooele,  Utah,  during  the 
period  If;  May  to  30  May  1952. 

5.  Objectives: 

8.  To  determine  the  effect  of  shaning  the  explosive 
charge  of  the  modified  bomb,  radiological, 750#,  E83,  on  the 
dispersion  of  compressed  pellets  of  radioactive  tantalum  dust. 

b.  To  assess  the  radiation  field  produced. 

SORFUEimAI 
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6.  Prooedurei  A  for  conduct  of  this  test 

is  contained  in  the  above  referenced  letter . 


7.  HianoMiMHtioi  Dugway  ^roving  Ground  is  responsible 
for  conduct  of  subject  test  as  a  joint  operation  with  Cml  C 
Chemical  and  Radiological  laboratories. 

8.  Funding*  Expenditures  in  connection  with  this  test  are 
chargeable  to  Research  and  Development  Projects  4-12-30-001, 

4-  98  05-011,  and  4-98-01,-007,  as  applicable. 

9.  Plan  of  last  and  Test  Report  i  The  policy  established  in 
Circular  Ko„  8,  Headquarters,  Research  and  Engineering  Command, 

27  February  1952,  is  applicable.  The  plan  of  test  will  be  pre¬ 
pared  and  submitted  to  this  offioe  prior  to  15  April  1952.  Dead¬ 
line  for  draft  report  will  be  15  July  1952. 

10.  Coordination*  Direct  coordination  between  appropriate 
personnel  Dugway  Proving  Ground  and  Cml  C  Chemical  Radio¬ 
logical  laboratories  is  authorised  as  required  to  implement  this 
test. 

BY  COMMAND  QF  BRIGADIER  GENERAL  CREASY i 
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TABUS  It  Wtmonte  Date  -  Target  H,  20  i9»eovDQfnA 


0546 

0 

55.4 

0547 

5 

56.8 

0548 

10 

57.2 

0549 

19.2 

58.3 

0550 

.44.5 

58.3 

0551 

66.2 

58.6 

0553 

106.3 

59.2 

0605 

108.7 

60.4 

0606 

88.2 

60.1 

0607 

65.8 

59.4 

0607 

42.5 

59.4 

0608 

22.0 

60.4 

0609 

10.0 

59.0 

0609 

5 

59.0 

0610 

0 

58.1 

TABLE  2 :  Hygro-Thermograph  Data  -  Target  H,  20  May  1952 


TIME 

(M5T) 

TEMPERATURE 

(°F) 

RELATIVE 

mmmmm :  i" ;  vtjhh 

0445 

54 

50 

0500 

59 

49 

0530 

65 

40 

0600 

72 

38 

0630 

73 

36 

0700 

64 

44 

0730 

59 

44 

0800 

56 

45 

0830 

53 

50 

0900 

50 

49 

0930 

60 

44 

1000 

77 

36 

1030 

86 

27 

1100 

71 

30 

1130 

58 

42 

1200 

52 

48 

1300 

48 

47 

Continued 
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,  7  J  ^i^(l^if^6r)>0graph  Dat*  “  T*r8at  H»  20.  Hur  1952 


TIMS 

_ QBD _ 

TEMPBIATURB 

_ t m _ 

IHMITRi  1  »>  v  i 

1400 

55 

1500 

63 

— 

1600 

60 

— 

1700 

57 

— 

1800 

72 

— 

1900 

83 

— 

2000 

73 

— 

I  2100 

64 

— 

2200 

79 

— 

2300 

90 

- 

— 

2400 

79 

21  May  1952 

22  May  1952 

TEMPERATURE 

m  1  ~  11 11  — 

(op) 

mm&SWmHm 

0100 

69 

0100 

72 

0200 

82 

0200 

83 

0300 

86 

0400 

77 

0500 

68 

|  0600 

81 

0700 

83 

0800 

70 

0900 

64 

1000 

81 

1100 

91 

1200 

76 

1300 

68 

1400 

87 

1500 

88 

1600 

80 

1700 

74 

1800 

a5 

1900 

34 

2000 

74 

2100 

71 

2200 

83 

2300 

83 

2400 

72 

*  Necessary  ■eftfjperaea^s.for  (Jaternsiaatioii  of  relative  huuidity  were 
not  taken  afteril^Oft  ^O  Raj  1952  CQBFIPP^^ 
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TABU  3i  Surfm.  feather  Otnmtlom,  Dog  Arm  (ContiniMd} 


p«t« 

latoavmtnre 

Wi™ 

Vlad  . 

DijftiaR 

Relative 

24MV52 

0520 

45 

1.2 

S 

43 

1120 

77 

3.5 

V  SW 

37 

1720 

80 

2.3 

8  V 

24 

. 

2320 

62 

2.3 

B  « 

58 

25  May  52 

0522 

53 

oalm 

oalm 

66 

U23 

77 

calm 

oalm 

31 

1323 

85 

8.1 

N  V 

22 

1437 

16 

S  V 

1507 

16 

S 

1623 

78 

21 

R 

25 

1722 

78 

8.1 

V 

27 

2020 

70 

8.1 

N  E 

24 

2320 

67 

16 

N  B 

45 

26  Nay  52 

0521 

50 

oalm 

oalm 

69 

1120 

72 

3.5 

V  NV 

45 

1723 

74 

20 

N  £ 

28 

2323 

60 

2.3 

S 

49 

27  May  52 

0520 

45 

2.3 

S  E 

70 

1120 

73 

oalm 

calm 

27 

1720 

81 

3.5 

W  NV 

32 

2320 

60 

2.3 

SE 

65 

28  May  52 

0520 

46 

calm 

calm 

66 

HHI 

1120 

80 

5.8 

S 

20 

I- 1 

1520 

85 

10.5 

S  SE 

19 

W— . 

1720 

79 

coin 

calm 

27 

Hi 

2320 

69 

15 

N  NE 

39 

0520 

58 

calm 

oalm 

62 

|H|| 

0920 

71 

3.5 

N  V 

47 

HHh 

1120 

79 

3.5 

N  V 

36 

■HR 

1720 

ao 

11.5 

N  KB 

25 

Hr 

2320 

66 

25 

N  NE 

33 

50  ffcy  52 

0520 

50 

calm 

palm 

53 

1120 

73 

2.3 

8  V 

21 

1720 

81 

calm 

calm 

32 

2320 

63 

3.3 

I  SB 
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Baoh  of  the  50  MX-5  field  meters  used  in  this  test  was 
calibrated  on  its  2  mr/hr  and  £0  mr/hr  soales.  The  0.2  soale 
could  not  be  calibrated  beoause  of  background  interference. 

With  its  soale  seleotor  switoh  turned  to  the  2  tar /hr  soale, 
eaoh  meter  was  plaoed  suooessively  at  points  oaloulated  to  reoeive 
intensities  of  0.2,  0.5,  1.0,  1.5  and  2.0  mr/hr  from  a  24.65  milli- 
ourie  radium  source.  At  eaoh  point  the  meter  reading  was  recorded 
and  a  plot  of  five  points  on  a  graph  of  true  intensity  versus 
meter  reading  was  obtained.  A  straight  line  was  fitted  to  these 
points  by  minimising  the  sum  of  the  squared  deviations  from  the 
line  to  the  points.  These  deviations  were  measured  parallel  to 
the  meter  reading  axis.  A  similar  operation,  using  points  of 
2,  5,  10,  15,  and  20  mr/hr,  obtained  a  least-squares  line  for  the 
20  mr/hr  soale  of  eaoh  meter.  These  lines  were  used  to  oorreot 
the  field  data  taken  on  the  2  mr/hr  and  20  mr/hr  soales;  those 
data  obtained  on  the  0.2  soales  were  used  unoorreoted. 

The  number  of  deoim**  joints  used  in  a  reading  depended  on 
the  soale  of  the  UX-5  on  whioh  the  reading  was  made.  On  the  0.2 
mr/hr  scale  (maximum  reading  0.2  mr/hr),  two  deoimal  places  were 
recorded;  on  the  2  mr/hr  soale,  one  deoimal  plaoe;  and  on  the 
20  mr/hr  soale,  only  integers  were  recorded. 

la  performing  the  ■  loulatlons^  described  in  Table 
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1  readings  vere  rounded  to  tho  fev oat  number  of  decimal  potato 
available  in  tho  mnbors  boinf  oubtrootod;  thus  0.3  -  0.09  *  0.3 
-  0.1  -  0.2;  0.3  -  0.03  -  0.3  -  0.0  «  0.3;  oto. 

Tho  target  vos  monitor sd  for  baokground  prior  to  tho  day  of 
toot.  Tablo  1  lists  tho  stations  whioh  showed  baokground  readings 

c 

cf  0.10  mr/hr  or  greater.  If  a  station  reported  a  baokground  less 
than  0.10  mr/hr ,  tho  only  oorreotion  applied  to  the  field  reading 
at  that  station  vas  tho  calibration  oorreotion.  If  the  baokground 
reported  at  a  station  vas  0.10  nr/hr  or  greater,  an  "excess  back¬ 
ground"  value  vas  obtained  by  subtracting  0.03  mr/hr  (the  average 
baokground  in  the  unoontaminated  target)  from  the  quoted  baok¬ 
ground  value.  The  net  field  reading,  given  in  Tables  3-6,  is 
the  difference  betveen  the  oalibrated  field  reading  and  the 
"excess  baokground".  Therefore,  no  oorreotions  for  normal  baok¬ 
ground  vere  made  on  the  data  in  these  tables. 
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TABU  It  Background  Reading*  (nr /hr)  3  -T8t4  Laval  (Continued) 


STATION  OAUBRATM)  CALIBRATBD 
1TB  LD  BACKGROUND 

READING 


Z31 
Z33 
Z3Q 
Z37 
B39  Zll 


Z23 
Z26 
Z27 
Z29 
Z31 
Z33 
Z35 
Z37 
Z39 
Dll  Y15 
D19  Y21 
D23  Y17 
D35  Y3 
Yll 

D37  Y9 
D39  Y1 
Y5 


0.3 

0.2 

0.10 

0.12 

0.2 

2. 

0.2 

0.2 

0.3 

0.4 

0.3 

0.2 

0.2 


c 

1.4 

0 

1.12 

1 

.5 

0 

1.2 

0 

|.15 

0 

1.2 

0 

.3 

BACKGROUND" 


0.3 

0.2 

0.07 

0.09 

0.2 

2. 

0.2 

0.2 

0.3 

0.4 

0.3 

0.2 

0.2 


0.12 


0.2 

0.0 

0.1 

0.0 

0.0 

0. 

0.1 

0.2 

0.2 

0.6 

0.2 

0.1 

0.0 

0.2 

4.0 

40 

9 

0 

4 

0.2 

0.0 


The  targets  were  extended  during  the  field  survey  to  include 
all  stations  reporting  greater  than  1  mr/hr.  The  off-target 
numbering  corresponded  to  that  on  the  target.  For  areas  west  and 
north  of  the  target,  new  row  and  oolumn  numbers  were  introduced, 
starting  with  99  and  decreasing  in  number  away  from  the  target. 
Thus  station  A99-W21  was  60  yards  west  of  A1-W21,  A97-W21  was  50 
yards  west  of  A99-W21,  eto.  Similarly,  station  A9-W99  was  50 
yards  north  of  A9-W1,  etc.  Table  2  lists  all  off -target  readings 
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TABLE  3  *  Intensity  Readings  in  nr/hr,  Munition  Able  (taken 
at  3  feet)  50  yard  Station  Interval 


W1 

WJ 

W$ 

STATION  NUMBERS 
K7  w  m 

11 

H 

A1 

0.9 

1.3 

0.2 

0.2 

— 

0.8 

0.7 

0.7 

2. 

1. 

6. 

A3 

0.9 

1.7 

0.5 

0.5 

0.9 

1.2 

0.8 

5. 

1.5 

4. 

A5 

0.7 

2. 

1.3 

9. 

1.1 

4. 

3. 

6. 

3. 

5. 

A7 

0.4 

3. 

2. 

1.0 

2. 

Hot 

7. 

3. 

2. 

9. 

A9 

2. 

3. 

2. 

11. 

5. 

4. 

4. 

3. 

7. 

5. 

All 

1. 

3. 

2. 

2. 

2. 

3. 

2. 

6. 

2. 

4. 

A13 

0.6 

4. 

4. 

2; 

2. 

2. 

12. 

4. 

4. 

9. 

A15 

0.6 

4. 

3. 

2. 

4. 

4. 

6. 

10. 

12. 

10. 

A17 

2. 

4* 

2. 

1. 

3. 

7. 

7. 

10. 

15. 

A19 

RBI 

3. 

7. 

1. 

2. 

4. 

4. 

13. 

32. 

32. 

A21 

2. 

3. 

7. 

2. 

5. 

5. 

6. 

10. 

26. 

38. 

A23 

1. 

2. 

6. 

3. 

4. 

3. 

6. 

6. 

13. 

34. 

A25 

0.7 

1.6 

5. 

10. 

’1.6 

3. 

4. 

12. 

14. 

18. 

A27 

0.3 

0.8 

1.9 

3. 

2. 

14. 

7. 

6. 

7. 

13. 

A29 

0.1 

0.9 

12. 

5. 

9. 

4. 

5. 

4. 

6. 

5. 

A31 

0.2 

0.3 

1.6 

6. 

7. 

4. 

4. 

13. 

9. 

6. 

A33 

0.2 

0.2 

0.6 

5. 

3. 

2. 

4. 

9. 

4. 

5. 

A3  5 

0.2 

0.2 

0.4 

2. 

2. 

2. 

18. 

4. 

2. 

A37 

0.2 

0.2 

3. 

0.8 

0.9 

3. 

9. 

4. 

6. 

A39 

0.4 

0.3 

0.4 

K£] 

1.2 

0.9 

1.2 

■59 

0.8 

STATION  NUMBERS 


28. 

2. 

1.2 

0.5 

0.4 

IB 

0.2 

0.2 

0.5 

2. 

6. 

5. 

0.9 

0.5 

0.7 

0.6 

0.4 

0.5 

3. 

4. 

2. 

1.6 

2. 

1.0 

2. 

1.4 

0.5 

2. 

6. 

2. 

3. 

5. 

8. 

2. 

2. 

0.7 

2. 

2. 

2. 

2. 

5. 

4* 

6. 

3. 

0.4 

12. 

4. 

4. 

2. 

4. 

2. 

2. 

3. 

0.6 

6. 

7. 

3. 

5. 

4. 

4. 

1.7 

1.7 

0.8 

6. 

5. 

12. 

5. 

3. 

2. 

2. 

2. 

0.8 

18. 

38. 

8. 

2. 

9. 

7. 

3. 

3. 

2. 

60. 

9. 

11. 

4. 

2. 

7. 

3. 

1. 

2. 

28.. 

11. 

6. 

8. 

4. 

9. 

4. 

3. 

3. 

32. 

14. 

10. 

13. 

7. 

5. 

6. 

4* 

2. 

6. 

7. 

4. 

3. 

4* 

3. 

20. 

5. 

0.9 

4. 

4. 

3. 

5. 

3. 

6. 

5. 

2. 

3. 

4. 

2. 

3. 

3. 

2. 

3. 

6. 

1.6 

0.4 

4. 

2. 

2. 

1.4 

1.2 

5. 

1.3 

0.6 

0.2 

12. 

3. 

3. 

3. 

1.4 

2. 

0.6 

0.5 

0.2 

3. 

6. 

3. 

8. 

0.6 

0.4 

0.3  J 

0.2 

0.2 

2i _ 

2. 

-0*3- 

0.2 

0.2 

fiPttBCMUl 
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TABLE  4  :  Intensity  Readings  in  nr/hr,  Monition  Baker  (taken  st  3 
feet)  $0  yard  Station  Interval 


0.10 

0.1 

0.05 

0.2 

0.1 

0.3 

0.2 

0.5 

1.7, 

0.03 

0.3 

0.4 

0.4 

0.3 

0.2 

0.2 

0.2 

0.05 

0.04 

0.07 


Z2 

27 

2? 

ZU 

Z13 

21? 

Z17 

Zl? 

0.1 

Ocl 

0.2 

0.4 

7. 

2. 

1.2 

2. 

2.0 

0.1 

0.1 

1.5 

1. 

1. 

6. 

2. 

2. 

2. 

0.10 

0.4 

1. 

2. 

6. 

2. 

6. 

1.2 

4. 

0.6 

0.6 

1.2 

10. 

2. 

5. 

3. 

4. 

7. 

0.2 

0.9 

1.5 

6. 

5. 

1. 

2. 

3. 

11. 

0.8 

4. 

2. 

2. 

2. 

2. 

2. 

4. 

6. 

0.4 

1.0 

1.0 

2. 

4. 

3. 

3. 

7. 

7. 

0.5 

1.1 

2. 

9. 

3. 

3. 

4. 

11. 

10. 

0.6 

0.6 

0.8 

0.8 

1.9 

1.6 

5. 

5. 

15. 

0.09 

2.0 

0.6 

3. 

3. 

1.6 

4. 

12. 

15. 

0.9 

0.9 

4. 

0.8 

1.3 

4. 

5. 

15. 

20. 

11. 

1.4 

0.7 

0.7 

1.4 

1.2 

5. 

7. 

10. 

0.7 

14. 

13. 

2. 

2. 

3. 

3. 

3. 

11. 

3. 

1.1 

2. 

1.1 

5. 

0.8 

1.6 

3. 

2. 

2. 

0.3 

0.15 

0.09 

0.07 

0.03 


2. 

0.5 

0.2 

0.10 

0.07 

0.07 


0.3 

0.8 

1.6 

1.5 

0.8 

1.3 

2. 

4* 

0.5 

0.9 

1.1 

0.5 

0.10 

0.3 

2. 

2. 

0.1 

1.2 

0.0 

0.1 

0.2 

0.5 

0.6 

0. 

0.08 

0.09 

0.0 

0.2 

0.2 

0.2 

STATION  NUMBERS 


Z2 


3. 

1. 

3. 

2. 

3. 

4. 
12. 
20. 
40. 
60. 
16. 
14. 
12. 

6. 

2. 

2. 

0.6 

3. 

8. 


1.0 

1. 

2. 

3. 
2. 
2. 

4. 
4. 

13. 

40. 

40. 

10. 

8. 

3. 

2. 

1. 

3. 

4. 
1.5 


0.6 

2. 

7. 

2. 

3. 

2. 

4* 

5. 

5. 

19. 

19. 

15. 

7. 

2. 

3. 

2. 

2. 


1.5 

0. 

1. 

2. 

2. 

2. 

3. 

2. 

10. 

5. 

7. 

14. 

4* 

4. 
2. 
4. 
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TABLE  ft  t  Intensity  Readings  in  tat /hr.  Munition  Dog  (tskon  st  3 
feet)  $0  yard  Station  Interval 


STATION 


0.1 

0.1 

0.2 

0.4 

0.5 

1. 

1.0 

17. 

2. 

0.8 

1.2 

1.4 

1.6 

0.5 

0.5 

0.6 

0.3 


0.2 

0.3 

0.3 

0.3 

0.4 

0.5 

7. 

0.8 

0.6 

5. 

2. 

1. 

3. 

1. 

5. 

1.3 

5. 

7. 

3. 

2. 

2. 

3. 

2. 

4. 

5. 

3. 

3. 

2. 

4. 

3. 

3. 

1.6 

4. 

5. 

11. 

6. 

2. 

3. 

2. 

3. 

13. 

5. 

3. 

2. 

4. 

4. 

6. 

4. 

4. 

4. 

11. 

0.6 

7. 

4. 

0.2 

0.2 

0. 

0.1 

0.1 

0.1 

STATION  NUMBERS 


0.8 

1. 

1.4 

2. 

2. 

3. 

9. 

5. 

5. 

12. 

9. 

7. 

8. 


0.8 

1. 

1.2 

2. 

2. 

2. 

3. 

6. 

4. 

6. 

3. 

4, 
1.9 
8. 
4. 

11. 

3. 

1. 


4. 

19. 

3. 
1.2 
1.5 
2. 

4. 
16. 

1.2 

0.2 


0.3 

0.3 

1.2 

1. 

7. 
4. 

3. 

4. 

4. 

8. 
2. 

5. 
2.1 
1.5 
2. 

12. 

1.4 

1.1 

0.1 


0.1 

0.0 

0.15 

0.2 

0.2 

0.4 

3. 

0.6 

0.3 

1.6 

1.8 

1.2 

0.5 

0.8 

0.3 

0.2 

1.3 

0.09 

0.0 


STATION 


X23  X2 


7. 
2. 
3. 
5. 
2. 

3. 
5. 
4* 

8. 
19. 
50. 
12. 
23. 

4. 
2. 
0.8 
0.7 
0.8 
0.9 


X27  X2 


0.6 

0.06 

0.2 

0.7 

0.1 

0.12 

0.3 

0.2 

0.2 

6. 

0.4 

0.9 

3. 

4. 

0.6 

1.5 

3. 

1. 

1. 

0. 

0.7 

0.9 

1. 

1. 

0.5 

0.5 

8. 

0.5 

0.9 

0.7 

0.9 

0.9 

0.5 

0.2 

0.2 

0.10 

0.15 

0.10 

.0 

.1 

.5 

.1 

.06 

.05 

.08 

.11 

.05 
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APPENDIX  IV 


CONTOURS  FOB  VARIOUS 
ISOINTENSITy  LEVr  ,jS 
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Fig.  1. -Isointensity  contours  in  milliroentgens  per  hour  et  various  levels 
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As  described  la  Pellet  Measurements  (page  &),  a  number  of 
pellets  were  seleoted  from  eaoh  munition  sad  were  placed  in 
appropriately  labeled  pots.  These  pellets  were  placed  individu¬ 
ally  under  a  geiger-mueller  tube  oonneoted  to  a  Berkeley- 2000 
scaler,  and  the  time  required  for  eaoh  pellet  to  rsoord  20,000 
counts  was  determined.  Then  the  times  for  two  separate  countings 
were  averaged.  If  these  differed  by  more  than  0.4  seconds,  a 
third  count  was  taken  and  the  three  values  were  averaged.  The 
oounts  per  minute  were  oaloulated  from  these  averages  and  oorreoted 
for  coincidence  loss  and  baokground. 

Two  more  corrections  were  then  made  to  obtain  the  activity 
in  milliouries  of  eaoh  pellet.  The  linear  calibration  factor 
(lopm  *  0.001194*0  )  obtained  in  Appendix  VZ  was  used  for  convert¬ 
ing  opm  to  mo.  The  seoond  factor  was  used  to  estimate  the  apparent 
5  tensity  of  the  pellet  on  the  date  of  the  trial,  20  May.  The 
dates  of  the  pellet  aotivity  measurements  and  the  deoay  correction 
factors  used  sure  given  in  Table  1. 
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TAB II  1:  Decay  Correction  faotor*-- 


POT 

nufcr  NUMBBR8 

DATS  or  MBASURBOHT 

CORRECTION  FACTOR* 

A 

1-  7 

16  June  1982 

1.1688 

A 

8-24 

17  JUne  1982 

1.1758 

B 

1-12 

17  June  1982 

1.1785 

B 

13-24 

18  .June  1962 

1.1823 

C 

1-12 

18  June  1982 

1.1823 

C 

13-24 

19  June  1982 

1.1891 

D 

1-11 

19  June  1962 

1.1891 

D 

^±*=*0 . . 

20  JUne  1962 

1.1962 

*  Based  on  a  half-life  of  ISO  days  for  Tantalum  182. 


The  ooinoidenoe  correction  faotor  and  the  linear  calibration 
faotor  need  to  adjust  these  pellet  oountlng  data  vere  obtained 
from  measurements  made  four  to  five  months  after  these  data  vere 
taken  (Appendix  VI).  The  faotors  are  considered  usable  in  correct¬ 
ing  the  data  of  this  test  beoause  (l)  the  same  counting  geometry 
and  the  same  model  CBi  tube  vere  used  in  both  instances,  and  (2) 
the  oount  of  the  radium  standard  used  to  oheok  oonnter  operation 
remained  constant.  The  pellets  had  the  same  dimensions  and 
varied  in  density  by  less  than  three  per  cent. 
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TABUS  S:  Aotivity  of  F«llf» 


verage 


42.3 
82.8 

34.9 
33.6 
35.0 

35.2 

38.4 

31.4 

21.3 
40.1 

39.9 

34.9 


3.5904 

3.9938 

3.9781 

3.6009 

4.1973 

3.9223 

3.9928 

3.6161 

4.0179 

3.9820 

3.8171 

3.7532 


11.77 

5.60 
8.76 
8.86 
8.36 
8.97 

9.61 
8.69 

5.31 
10.06 
10.44 

9.31 


1 

6 

6 

1 

6 

6 

2 

9 


23.4 

33.4 
36.1 

32.4 


4.1263 

4.0000 

4.0136 

4.0031 

3.7269 

3.9370 

4.0482 

4.0104 

4.1265 

4.0419 

3.6921 

3.8393 


10.92 

11.40 

6.61 

9.26 

10.88 

9.80 

6.98 

8.96 

5.68 

8.26 
9.77 
8.44 


8.86 


20.5 

2.9129 

7.03 

13 

18.4 

3.9214 

4.68 

33.0 

3.8564 

8.66 

14 

34.3 

3.9057 

8.78 

29.3 

3.9987 

7.38 

15 

23.0 

3.9512 

5.82 

28.2 

3.9779 

7.09 

16 

25.4 

3.8648 

6.57 

£9.5 

3.8946 

7.57 

17 

36.1 

3.8894 

9.29 

22.7 

3.7137 

6.12 

18 

29.2 

4.0307 

7.25 

31.2 

3.6002 

8.65 

19 

26.1 

3.7306 

7.53 

33.4 

3.5022 

9.84 

20 

31.9 

3.9190 

8.14 

51.2 

4.0386 

12.69 

21 

19.6 

4.0819 

4.81 

27.8 

3.4216 

8.12 

22 

47.9 

4.0340 

11.86 

29.1 

3.6940 

7.87 

23 

32.2 

4.0309 

7.98 

24.7 

3.3669 

7.34 

24 

35.4 

3.8046 

9.31 

-  ■  7.91 
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TABUI  at  Aetivltr  1 1  Ptlltt  S^l*a  (Otfrtlmd) 


06. 
06. 
aa. 
06. 
48. 
40. 

a?. 

07.0 

04.0 


8,7141 

4.0966 

8.9040 

8.9010 

8.0981 

8.7100 

8.7486 

8.9400 

3.9017 

3.0090 

8.9901 


11.86 

10.91 

7.00 

14.40 

14.06 

0.10 

14.97 

10.90 


09.6 
40. 

44.8 

86.6 

89.8 
0411 
06.0 


8.6666 

8.6710 

4.0007 

8.7788 

4.0041 

3.9398 

3.6374 

3.9016 

3.6971 

3.7690 

3.9079 

3.9903 


7.07 

10.49 

11.00 

10.07 

9.63 

6.13 

7.44 

7.78 

6.38 

0.B7 

10.91 

7.04 


rwa 


ULun 


84.8 

86.9 

91.4 

87.1 

69.7 

00.0 

71.7 

48.8 

60.0 

JO 

04.0 

40.6 

Jt 

34.6 

IV 

60.0 

47.7 

iV 

84.8 

.778 
.060 
4.0690 
9.7689 
9.9690 
3.7080 
4.4740 
3.6771 
8.6898 
9.6480 
4.0490 
4.8006 
8.6673 
4.0867 
4.1814 


9.14 

9.08 

7.67 

9.94 

17.74 

14.91 

16.08 
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A  technique  it  presented  fey  the  Anthers  far  the  msasursnsat 
of  the  apparent  ourie  value  of  the  ««aat  pallata  whloh  does  not 
lnolude  a  diraot  comparison  of  the  Ta  161  aotivity  with  a  standard 
souroe..  A  CM  tuba  is  calibrated  to  Measure  activity  in  ouries  by 
obtaining  a  plot  of  aotivity  in  ouries  versus  eeunts  par  minute 
for  pallets  identical  to  those  saapled  from  the  Munitions  used  in 
DPG  rr  RW  1-53. 2 


The  apparent  aotivity  in  ouries  is  found  by  measurement  of  the 
radiation  intensity  of  a  number  of  pellets  vith  an  ionisation 
chamber  previously  oalibrated  vith  a  standard  radius  souroe.  These 
pellets  are  then  counted  and  a  plot  of  oounts  per  minute  versus 
apparent  ourie  values  gives  the  calibration  curve  of  the  Oil  tube. 
The  term  "apparent  ourie"  is  used  as  no  oorreotion  is  made  for 
self -absorption  in  the  pellet  material. 

The  roentgen  per  hour  measurements  vere  made  using  Kelley- 
Xoett,  200  mr ,  self -reading,  chamber  type  penoils.  laoh  penoil 


•as  oalibrated  against  a  National  Bureau  of  Standards  oalibrated 
radium  souroe  (fig.  1). 


xAlder ,  Marilyn  0.,  Campagna,  Idvard  R. ,  and  Anderson,  Keith  P., 
"A  Method  for  the  Determination  of  the  Apparent  Aotivity  of  RN 
Agents,"  RED-1,  University  of  Utah,  Radiologioal  Resear oh,  Dugvay 
Proving  Ground,  Tooele,  Utah. 

^The  pellets  used  in  RV  1-53  vere  5/16  inoh  in  diameter  and  d/16 
inoh  in  height.  They  vere  composed  of  tantalum  dust,  400  mesh, 


5  per  oent;  fine  oopper  vire  for  b 


molyb- 


Fig.  1 -Calibration  of  the  Kelley-Koett  dosimeters.  The  pencils 
ara  positioned  aa  shown  at  B.  The  midpoint  of  the  radium  source 
at  A  la  exactly  one  foot  froaa  the  midpoint  of  each  pencil. 


The  pelieta  were  then  placed  at  a  diatance  of  (me  foot  froai 
the  calibrated  penclla  (Fig.  2).  A  aerlea  of  readlnga  over  pre¬ 
cisely  manured  tlm  intervals  were  taken  on  each  pellet.  The 
apparent  activity  in  curie  a  la  calculated  froai  the  equation 
C  =»  R/6.77  where  R  la  the  Intenaity-  In  roentgens  per  hour  at  one 
foot  and  C  la  the  apparent  number  of  curies  of  Ta  182.  The  con¬ 
version  constant |  6.77,  la  calculated  for  the  energies  of  the 
~ca»a  raja  of  Ta  182  whose  nost  recently  determined  values  are 
1.22  new,  38.0  per  cent,  1.12  mt,  21.  h  per  cent,  and  1.11  nev, 

hi. 6  per  cent. ^  . 

^Ferguson.  H.  it..  Ce..  tatF-llk.  Atcnio  Energy  Olvlaicn.  lew  York. 
Sept  1951  (SBCHET)j  Bnfelkemir,  M.  $»,  Freedman,  M.  S.  and  May,  J., 
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Fig.  2 -Measurement  of  pellet  radiation  intensity.  The  pellets 
were  plaoed  as  shown  at  A  with  the  pellet  oenter  on  a  line  with 
the  midpoint  of  each  penoil. 

The  counting  rate,  in  oounts  per  minute,  of  eaoh  oalibrated 
pellet  was  found  using  the  equipment  shown  in  Fig.  3.  A  plot  of 

i 

the  counting  rate  versus  apparent  ourie  value  (Fig.  4)  gives  a 
calibration  ourve  from  whioh  the  apparent  ourie  value  of  subse¬ 
quently  oounted  pellets  of  the  same  size  and  density  may  be 
determined.  The  oounting  rates  are  oorreoted  for  ooinoidenoe  loss 
and  background.  The  tube  effioienoy  oaloulated  from  these  data 
is  1.19  z  10"*  apparent  ouries  of  Ta  182  per  oount  per  minute  for 


the  pellet  samples  used. 


. 
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fig.  3-ay  tube  and  soallng  oirruit.  An  end-window  type  GM 
tube  is  in  the  lead  shield  shown  at  the  top  center.  The  tube 
is  1  1/8  inohes  in  diameter  and  has  a  window  thiokners  of 
3.5  rag/ cm  •  Pellets  are  placed  through  the  opening  in  the 
lead  brlolc  shield  shown  at  the  bottom  of  the  photograph,  in 
a  holder  whioh  is  3.79  feet  from  the  tube  window. 
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2  4  6  8  10  12 


N  in  Counts  /  Minute  (ltf*) 


Fig.  U .-Apparent  curies  versus  coincidence  corrected 
counting  rates  for  BU  1-53  staple  pellets  containing 
73Ta182 
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The  "profile"  method  of  analysis  used  in  this  report  is  a 
procedure  for  estimating  the  average  intensities  in  mr/hr  of  radia¬ 
tion  reoorded  at  varying  distances  from  ground  sero  of  the  munition. 
Ground  sero  was  taken  as  the  stake  directly  below  the  functioned 
munition . 

As  a  preliminary  calculation,  the  distance  from  the  ground 
zero  of  each  grid  to  every  stake  on  that  grid  was  determined.  Near 
ground  zero  all  stakes  the  same  distance  from  the  center  were 
grouped  into  one  olass,  the  stake  at  ground  zero  being  considered 
a  class  by  itself.  Farther  from  the  oenter,  stakes  at  nearly  equal 
distances  from  ground  zero  were  grouped  together,  the  number  of 
stakes  in  any  one  olass  numbering  about  32.  The  distance  of  each 
olass  from  ground  zero  was  computed  as  the  average  of  the  distances 
of  all  the  stakes  comprising . the  olass.  Table  1  gives  the  average 
distanoe,  the  number  of  stakes,  and  the  coordinates  of  the  first 
octant  of  stakes  of  eaoh  olass.  The  coordinates  of  this  table 
assume  the  ground  zero  stake  as  station  (0,0). 
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TABU  1:  Characteristic*  of  Glasses  used  for  Profile 
Determination 


ZLA 55 

RADIUS 

nr 

TAROS 

HNNR 

OF 

STASIS 

™““  STAKE  COORDINATES 

1 

0 

1 

(0,0) 

2 

50 

4 

(1.0) 

3 

71 

4 

(1.1) 

4 

108 

12 

(2,0), (2,1) 

5 

112 

16 

(2, 2), (3,0), (3,1) 

6 

204 

32 

(3, 2), (3, 3), (4,0), (4,1), (4, 2) 

7 

260 

32 

(4, 3), (4, 4), (5,0), (5,1), (5, 2) 

8 

307 

36 

(5,3),(5,4X;(6,0),(6,1),(6,2) 

9 

350 

32 

(5, 5), (6, 3), (6, 4), (7,0), (7,1) 

10 

382 

28 

(6, 5), (7, 2), (7, 3), (8,0) 

11 

413 

36 

(6, 6), (7, 4), (8,1), (8,2), (8, 3) 

12 

444 

28 

(V, 8), (8, 4), (9,0), (9,1) 

13 

467 

32 

(7, 6), (8, 5), (9,2), (9, 3) 

14 

498 

32 

(7, 7), (8,6), (9, 4), (10,0), (10,1) 

15 

520 

32 

(8, 7), (9. 5), (10, 2), (10, 3) 

The  Intensity  readings  for  eaoh  munition  sere  separated  into 
olasses  aooording  to  the  system  represented  in  Table  1.  The 
intensity  assigned  to  eaoh  class  was  the  average  of  all  values 
falling  in  that  Jlass  (Table  4,  paje  29  ).  If  values  were  missing, 
the  average  was  calculated  by  interpolation.  This  intensity  aver¬ 
age  is  plotted  versus  the  distanoe  of  the  class  from  ground  zero 
(Fig.  19).  A  third-degree  ourve  was  fitted  to  the  logarithms  of 
the  intensities  by  the  least  squares  method.  The  method  of  obtain¬ 
ing  the  parameters  of  this  ourve  is  described  below. 

Let  the  desired  ourve  be  represented  by  the  function 
log  I  ■  a  +  br  +  or5  +  dr3, 


where  I  is  the  intensity,  r  is 


m  ground  zero,  and 
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the  a.,  b.,  £  and  4  are  the ~oorii"tAhts  to  be  estimated.  The  function 
to  be  minimized  is 

16  2  ,  o 

T  =  (log  IA  -  a  -  brd  -  or^  -  drd3)  . 

i-1 

^P/^a  *  -2  2. (log  Ij.  -  a  -  br^  -  orj^  -  dr^®), 

* 

aP/^b  -  -2Z  (log  -  a  -  b^  -  or*2  -  d^  ), 

3F/*o  «  -2£  ^(log  Ii  -  a  -  bri  -  or^  -  dr*3), 

3F/»d  -  -22.  ri3(log  Xi  -  a  -  -  orj2  -  drj3). 

Setting  each  of  these  partial  derivatives  equal  to  zero  in  order  to 
minimize  F.  the  following  normal  equations  are  obtained,  .a*,  !>*,  _o_* 
and  jj*  indicating  the  estimates  for  the  appropriate  parameters: 

a*n  +  b*Zr  +  o»2r2  +  d«£  r3  -  log  I 
a *2.  r  +  b*S:r2  +  0«*  r3  +  d*2  r4  r  log  j 

a<iE  r2  +  b^SE  **3  +  r4  +  d*JE  r5  ■*;£.  r2log  I 

a«*  r3  +  b«2  r*  +  0*2  r5  +  d •£  r6  r3log  I 

The  simultaneous  solution  of  these  four  equations  gave  the  parame¬ 
ter  values  found  in  Table  5,  page  U?« 
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Dear  Sir: 
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approving  authority  for  the  release  of  documents  and  information  once  the  redacted  material  has  been 
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